Abstract -The problem of managing growing digital image This is also a requirement of PTP/IP although its collections is discussed in the context of a home user. The use of a implementation is not discussed in the PTP/IP specifications. conventional television set as both a viewing and management tool The TCP/IP protocol does not inherently support the necessary is discussed. The problem of linking digital cameras and other services for implementing the equivalent of a interrupt service networked computer devices is outlined. A review of recent to signal that a new device has joined the network, thus it was technological approaches to integrating the TV set with digital necessary to consider some of the extensions that have been assets such as image collections is given. An overview of emerging employed by other TCP/IP based protocols and to investigate TV-centric solutions is also given followed by a discussion of the practical implementations. 
technology is that it employs the real-time transport protocol Most digital photo frames display the photos as a slideshow, (RTP) which is not optimized for standard wireless 802.11 typically with adjustable time intervals and selectable slide networks. As a consequence many users of these devices have transitions. Some frames can also play the movie clips recorded found them to be impractical for streaming video on wireless in the camera's "movie mode", or MPG files, and MP3 audio. networks and have been forced to rely on wired network These frames can also be connected to external A/V displays, connections.
such as a TV-set if a larger display is desired. Although digital 2) Apple TV' photo frames appear to be a good idea they have not been
This device has only recently been released to the market [4] .
hugely successful with consumers. Again, these devices lack the It builds on the success of the iPodT and is supported by the flexibility and ability to change content dynamically that most iTunes' Internet service which enables video downloads.
consumers associate with their TV-set. from the Internet and slideshow viewing of digital image embedded footprints and are often specially modified to reduce collections. Media centers are often operated with a remote noise and to provide remote control interfaces using IR remote control, connected to a television set for video output, and can controls. Many solutions are close to the media center concept often function as a normal personal computer.
but some equivalents to the media adapter concept also exist. As it is often connected to a home network a media center We now discuss some of the best known of these DIY can be used for sharing content between multiple users and approaches. supports remote access to content with a suitable client device. 1) MythTV Thus several users can access, display and manage content at the
MythTV is an open-source Linux application that enables a same time. Although media centers are often built using similar user to build the "mythical home media convergence box" [5] . components to personal computers, they are often smaller and The software architecture architecture employed by MythTV is have hardware that is not usually seen in personal computers, actually more sophisticated than a conventional media center as such as receivers for remote controls, or television tuner cards.
it separates the system functionality into a front-end client for extensions were devised by Microsoft, to allow use of the PTP XBMC handles all common digital picture/image formats protocol to be extended to devices other than digital cameras. with the options of panning/zooming and slideshows with "Ken Examples include digital audio players and other portable media Burns Effect" [10] . The original Xbox only provides ethernet devices such as portable video players. Windows Vista offers connectivity for interfacing to a home network, however it is support for MTP natively. The protocol is implemented for use straightforward to add an 802.11 ethernet adapter [11] , turning across USB. The host connecting to an MTP device is called an the Xbox into a wireless interface appliance for the TV-Set.
MTP initiator whereas the device itself is an MTP responder. The XBMC source code software is licensed under the GPL The main purpose of the protocol is to transfer media files by the developers, allowing anybody to redistribute XBMC. and associated metadata to/from devices, with optional support However, in order to compile the XBMC into executable form, it for remote control of the device, reading and setting of device is currently necessary to use the Microsoft Xbox Development parameters such as special DRM-related device parameters for KitT (XDK) which is only available to licensed developers and restricted content. The device can also send events to the host. the resulting code may only be distributed by them.
A key reason for using MTP rather than for example the USB Accordingly, code compiled with an unauthorized copy of the mass storage device class is that it allows the device to have XDK may not be distributed legally. A third-party project called some intrinsic file system, whereas USB mass storage always OpenXDK is concerned with producing a replacement for the uses FAT. When a FAT file system is attached to a host Microsoft XDK [12] .
computer the file system is "owned" by the host and thus the [18] . The new transport is described in detail in [19] and it enables PTP [16] , which could networking configuration, automatic device discovery, service previously only be used with USB device connections [17] , to description, control, event notification and service presentation. be used with TCP/IP networks. The PTP/IP standard allows It is integrated into the operating system of most desktop extension to a network environment without affecting computers and providing a significant installed base.
applications that use PTP. It also enables multiple simultaneous UPnP A/ stands for "UPnP Audio & Video" [14] , and is a connections among digital imaging devices, which was not grouping within the UPnP standards supervised by the Digital possible with PTP over USB Living Network Alliance (DLNA), which is a forum of vendors p i with PTP ovrUB , ,
.~~~~With PTP [20] [21] [22] , digital cameras can exchange images with and manufacturers who work in the home entertainmenthotcmuesprnr,ohr* adiplyeve.Te industry, and offer a certified branding for those products which.-follow their interoperability guidelines. The DLNA forum itrprblt eutn rmtewdsra dpino T over USB transport has greatly reduces consumers' frustration at details will be given in a forthcoming publication. 
